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Abstract- Multilevel power conversion is a very rapidly growing area of power electronics. Also this technology going
developed very rapidly in the recent years. The multilevel power conversion technology can use in various applications
such as, medium to high voltage range e.g. To control the AC drives in megawatt range, power drives, power conditioning
applications and power distribution applications[2,4]. In this paper the multilevel inverter is designed using PWM
technology. Two level inverter output is not as smooth as multilevel inverter. The most widely used PWM technology for
implementation of the multilevel inverter is sine-triangular PWM (SPWM) and space vector PWM (SVPWM).[1-3] This
paper can presents the pwm technology for implementing five level inverter. It presents the how to implement the five
level inverter for driving resistive load and the results of the five level inverter circuit.
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I. INTRODUCTION

Multilevel voltage-source inverters is a cost effective solution in the medium-voltage energy management
purpose. These converters are widely used in chemical, oil, and liquefied natural gas (LNG) plants, water plants,
marine propulsion, power generation, energy transmission, and power-quality devices. Power electronic converters,
such as dc/ac PWM inverters are extensively use in industry because they provide reduced energy
consumption, better system efficiency, improved quality of product, good maintenance, and so on. [7]

Implementation of Multilevel Inverter-Fed resistive load Drive, using PWM techniques and MOSFET
based power inverter circuit, for a medium voltage grid is somewhat difficult to connect only one power
semiconductor switches directly. As a result, an alternative multilevel power converter structure has been developed
as an in high power and medium voltage applications such as laminators, mills, conveyors, pumps, fans, blowers,
compressors, and so on[2]. Some advantages of multilevel inverters are

a. Cost effective.

b. Have high power ratings.

c. Enables the use of low power application in renewable energy sources such as photovoltaic, wind, and

fuel cells, which can be easily interfaced to a multilevel inverter system for a high power application.

The inverters in such application are should be able to handle high voltage and large power. For this reason,
five-level high-voltage and large-power inverters have been designed with series connection of switching power
devices such as MOSFET. This can provide the high voltage.

This paper presents the details of implementation of multilevel inverter for frequency control of resistive
load using PWM technique. The objective of project presented in section II, block diagram and hardware overview
in section III, Circuit diagram and description for multilevel inverter in section IV, component details in section V,
result of the project in section VI and conclusion in section VII.
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Figl. Block diagram of multilevel inverter driving 3 phase .M.

II. OBJECTIVE

This project demonstrate a multilevel inverter with variable frequency control of three phase induction
motor using PWM technique, one of the many techniques used to control the speed of a three phase induction motor.
Our objective is to design and implement a variable frequency for three phase induction motor using PWM control
technique for three phase MOSFET based Inverter circuit.

HARDWARE OVERVIEW

The block diagram of multilevel inverter fed three phase induction motor is as shown in Fig.1.The
complete system will consist of two sections; 1. a power circuit and 2. a control circuit. The power section consists
basically of a power rectifier, filter Capacitor, and three phase diode clamped multilevel inverter. The triggering
circuit is designed using PWM technique with vco and opto-isolator. circuitry, and signal amplifier. The triggering
circuit can generates 24 gating pulses to drive MOSFET based power inverter circuit.

The three phase induction motor is connected to the output of multilevel inverter. An 230V ac input voltage
is fed to a three phase diode bridge rectifier, in order to produced output voltage across a capacitor filter. A capacitor
filter removes the ripple contents present in the dc output voltage. Thus the pure dc voltage is applied to the three
phase multilevel inverter through capacitor filter. The multilevel inverter has 24 MOSFET switches that are
controlled in order to generate an ac output voltage from the dc input voltage.

The control circuit of consists of three blocks namely PWM generation IC , opto-iscolator and gate driver
circuit. The PWM generator IC is used for generating gating signals which are required to drive the power MOSFET
switches present in the multilevel inverter. The voltage magnitude of the gate pulses generated by the PWM IC is
normally 5V. The control circuit is also consists the voltage control oscillator. The VCO(voltage controlled
oscillator ) can acts as function generator can produces pulses to drive the PWM IC. We get the 6 PWM pulses at the
output of triggering circuit. Depending upon our requirement we can use optoiscolator cards to drive our power
circuit by using triggering pulses. Optoiscolator can provides iscolation between power circuit and triggering circuit.
it also required 12 v supply for each optoiscolator IC. The output of optoiscolator is amplified by signal amplifier.
Thus we can generate the 24 pulses by using 4 optoiscolator cards for drive 5 level inverter power circuit.
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CIRCUIT DIAGRAM AND DISCRIPTION
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Fig.2. PWM voltage source 5 level inverter[2]
PWM technique:

The PWM technique used here is CMOS based PWM Pulse Generator IC. It is the heart of control circuit.
This IC generates three sets of 120° out of phase signals that are Pulse Width Modulated and acts as sinusoidal
signals. It is provide with six output signals
VCO: Voltage contrl oscillator is used to generate the clock frequency. It can used to provide external clock to
PWM IC.

Regulated power supply: +5volt using IC 7805 and +v 12 volt using IC 7812 regulator
Signal Amplifier And Driver Circuit:

Optoiscolators are used to electrically isolate the control circuit from the power circuit. In order to protect
the control circuit potentially fatal power surge from the power circuit we use optoiscolator circuitry. Next, to each
optoiscolator circuit we use Darlington pair transistors to boost current level to level that is required to trigger the
Power MOSFET. The outputs of the Darlington pairs are then connected to the Power MOSFET switches for correct
operation of the inverter.

Four Winding Transformers:

A specially designed transformer in this project is the Four Winding transformer. The specialty of the
transformer is that it has a single primary winding and Four secondary winding; S1, S2, S3, S4.
PWM Voltage Source Inverter:

A variable voltage, variable frequency three phase supply for three phase induction motor can be generated
by a using a Pulse Width Modulated (PWM) inverter. A schematic diagram of the system is shown in Fig.2. The
system consists of a rectified single phase a.c. supply, which is usually smoothed to provide the D.C. supply rails
from them in switching devices
D.C.Supply to Inverter:

The D.C. supply to the inverter is derived from single phase 230V A.C. Mains supply. Here in lies the
beauty of the inverter; it provides to iscolation.

- s S 5 s s s = 5 %
», s - m, ny, s, B £
4 | - 1 1 o =] ) o 2%Wdc
3 L= i 1 1 i L=} o O Y
- L= o | | 1 | o L= ]
1 L= L+ o 1 1 I o %
& Q o = O 1 1 I 1 -
-

Fig.3. 1-3ive level inveter switéhi‘r.lg table [3-]
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Fig.4.The result expected at the output of 5-level inverter[10] extracted.

I[II.COMPONENT DETAILS

MC78XX/LM78XX/MC78XXA

Features

*  Output Current up to 1A
*  Output Voltages of 5,6,8,9,10,12,15,18,24V
¢ Thermal Overload Protection

ShortCircuitProtection

*  OutputTransistorSafeOperatingAreaProtection
LM566CVoltageControlledOscillator

Features

e  Wide supply voltage range: 10Vto24V

Features

Very linear modulation characteristics

High temperature stability
Excellent supply voltage rejection
10 tolfrequency range with fixed capacitor

e Frequency programmable by means of current, voltage, resistor or capacitor
Phototransist or optocouplers

* UL recognized(File#E90700)
*  VDE recognized(File#94766)
*  Addoption 2V for white package (e.g.,MCT2V-M)
*  Addoption 300 for black package (e.g.,MCT2.300)
*  MCT?2 and MCT2E are also available in white package by specifying -Msuffix, eg. MCT2-M
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Typical rds(on) = 0.750]
Extremely high dv/dt capability
100% Avalanche Tested
Very Low Intrinsic Capacitance
Gate Charge Minimized

Description

This power MOSFET is designed using the company’s consolidated strip layout-based MESH OVERLAY
process. This technology matches and improves the performances compared with standard parts from various
sources.

IV.RESULT

S - -

5-Level Inverter Circuit for driving resistive load . in workin,

RCT, OCT, VCT Pulses applied to PWM IC

http://dx.doi.org/10.21172/1.72.594 633 Vol 7 issue 2 July 2016



International Journal of Latest Trends in Engineering and Technology (IJLTET) ISSN: 2278-621X

\
\

Control ;ignal

FCT

scientiFic
IOMHzZ

Orscilloscope
SMI10

. -
120 gree phase shifted pulses at PWM output

V.CONCLUSION

A diode clamped multilevel inverter has been designed here for resistive load. The multicarrier PWM

technique can be implemented for producing low harmonic contents in the output; hence the high quality output
voltage was obtained. The results show that the implemented system effectively controls the resistive load. This
system can also be used for variable speed applications like conveyors, rolling mills, printing machines etc.
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